186     JAMES   PRESCOTT   JOULE
can be transformed into work.   A steam-engine is merely a
machine for turning heat into work.
"The earth in its rapid motion round the sun possesses
a degree of living force so vast that, if turned into the
equivalent of heat, its temperature would be rendered at
least i ,000 times greater than that of red-hot iron."
He explains that shooting stars are small planetary
stones which have been vapourized by the heat generated
by friction against the earth's atmosphere and that the
atmosphere prevents life from being killed by meteoric
bombardment.
The living force of the trade winds comes from the
conversion of heat acquired by the air near the equator.
"We observe in the motion of our limbs a continual
conversion of heat into living force, which may be either
converted back again into heat or employed in producing
an attraction through space, as when a man ascends a
mountain.'1
"We may conceive, then, that the communication of heat
to a body consists, in fact, in the communication of impetus,
or living force, to its particles/'
He then gives an explanation of the phenomena of melting,
latent heat and evaporation, according to this dynamical
theory of heat.
Joule had now advanced from the demonstration of the
equivalence of heat, electricity, chemical affinity and work,
to the statement of the law and consequences of the con-
servation of energy. He had discovered the law as the
outcome of a long series of completely conclusive experi-
ments. He had conceived it clearly and powerfully, and
applied it with much imagination. Mayer had deduced the
law by the logical examination of facts. He had provided
little experimental proof, but had conceived it as clearly,
and applied it with even more imaginative power.
Joule was aware of the importance of his lecture, and was
anxious to secure its prompt publication. He asked the
Manchester Guardian to print it, but they offered only to
publish extracts chosen by themselves. The Manchester
Courier was persuaded by Joule's brother, who afterwards

